This Special Issue of the Journal of Engineering Tribology focuses on issues important to rolling element bearings.
The papers in this volume indicate state-of-the-art capabilities in such areas. The issue of the dynamic behaviour is addressed at two levels. One is at the bearing (internal) level where the interaction of the bearing components, cage, rolling elements and rings provides an insight into the component motions, e.g. roller skewing, and the associated stresses can now be calculated and used for bearing and application design optimization. The other one is at the complete machine level where bearings with their own stiffness and damping characteristics contribute in a significant and complex way to the dynamic behaviour of the machinery. All this is very important, given the current technology trends towards higher power density and downsizing, which can easily promote more vibrations.
The importance of the lubrication of bearing surfaces is well established, because in most cases bearing survival depends on partial or full separating lubricant films. In these lubricated contacts the interacting engineering surfaces are not ideally smooth, but have varying degrees of roughness depending on the application, and thus the thickness of the separating film compared to the roughness defines the degree of 'metallic' contact and the potential damage to the surfaces, which will ultimately lead to failure of the component. The understanding of grease lubrication in this context is also important, as the use of grease-lubricated bearings is increasing, and they produce lubricant starvation and consequently thinner films. Adverse lubrication conditions can be counteracted by surface coatings, and the use of diamond-like carbon coatings is now available for prolonging the bearing life in such conditions. Moreover, lubricants contain solid particles with the potential to dent the bearing surfaces, a damage that affects both the local film and the contact stresses. These important issues are addressed by four papers in this issue.
An additional requirement for the efficient use of rolling bearings is the ability to predict their life under given operationg conditions, so that they can be readily sized and optimally designed into the machinery. Given the wide and frequent use of rolling bearings, these commonly used life calculations have to be simple but realistic enough to be relevant to the bearing users. The last paper provides an up-to-date account of the life calculation method tuned to numerous test results obtained for the US Navy.
I hope you will find this Special Issue interesting and helpful in providing further insight into the complex world of the deceptively simple-looking rolling element bearing.
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